Abstract -The main objective of our research is to develop several unscented transform techniques (UTT) to estimate the state of the nonlinear processes such as an improvement of an Extended Kalman Filter (EKF) approach. The Extended Kalman Filter (EKF) has become a standard nonlinear estimation technique in control systems and parameter estimation for nonlinear system identification. The Unscented Kalman Filter (UKF) developed in this paper is a superior alternative to the Exdended Kalman Filter for the most of estimation and control applications. We will try to figure out in this paper that the UKF algorithm performs slightly superior compared to EKF algorithm based on the state estimation of the nonlinear vinyl acetate reactor developed well in [1] . These 
such that the traditional linear Kalman Filter (KF) approach can be applied. However, even if the EKF still remains a widely used filtering strategy, the experience accumulated with it application during this period reveals some fleas such as its difficulties in implementation, tuning, and its reliability for systems which are almost linear on the time scale of the update interval. To The Kalman Filter (EKF) calculates these quantities similar to the linear case, and can be viewed as an efficient method for analytically propagating a Gaussian random variable through linear system dynamics. For nonlinear models the EKF can be viewed as approximating the optimal terns as:
Yk-g(k,V-) (6) (7) (8) 0-7803-9419-4/05/$20.00 ©2005 IEEE where predictions are approximated as simply the function of the prior mean value for estimates, and the covariance are determined by linearizing the dynamic state equations. In other words, in the EKF the state distribution is approximated by a Gaussian Random Variable which is then propagated analytically through the first-order linearization of the nonlinear system. Therefore EKF can be viewed as providing first-order approximations to the optimal terms. These approximations, however, can introduce large errors in the true posterior mean and covariance of the transformed Gaussian random variable, which may lead to suboptimal performance and sometimes divergence of the filter.
III. UNSCENTED TRANSFORM TECHNIQUES
(UTT) Compared to EKF the UKF addresses the approximation issues presented in the Section 2. The state distribution is similar represented by a Gaussian Random Variable, but now it is specified using a minimal set of carefully chosen sigma points. These sigma points completely capture the true mean and covariance of the Gaussian random variable, and when propagated through the true non-linear system, capture the posterior mean and covariance accurately until the 3rd order (Taylor series expansion) for any nonlinearity.
The Unscented Transformation (UT) [3] - [4] , is a method for calculating the statistics of a random variable, which undergoes a nonlinear transformation. Consider propagating a random variable x (dimension L) through a nonlinear function, y = g(x). Assume x has mean xi and covariance Px. To Wi i 2x(L+2I) '=l K is a secondary scaling parameter which is usually set to 0, , is used to incorporate prior knowledge of the distribution of x (for Gaussian distribution, / =2 is optimal), and V(L + A)Px) is the i-th row of the matrix square root, calculated by using a stable numeric algorithm such as Choleski decomposition [3] - [4] , [7] - [8] .
The Unscented Transform determine the mean and covariance of system output y by approximation, using a weighted sample mean and covariance of the posterior sigma points.
A simple example is shown in Figure 1 for a Figures 1-3 . In Figure 1 are represented the true value and the estimated values of the Acetylene concentration using the EKF and UKF algorithms. Similar in Figure 2 are represented the true value and estimated values of the Acetate Acid concentration, and in Figure 3 
